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1
COLLAPSIBLE SYRINGE CARTRIDGE

RELATED CASES

This 1s a non-provisional application claiming priority

under 35 U.S.C. § 119 from U.S. provisional application
60/337,681, filed on Nov. 9, 2001.

BACKGROUND

1. Field of the Invention

The present invention relates to syringe cartridges used in
injection devices. In particular, the present invention pro-
vides a collapsible syringe cartridge that facilitates construc-
tion of more compact injection devices and may be designed
for use 1n 1mjection devices generating injection forces
sufficient for the delivery of viscous medicaments.

2. State of the Art

Automatic injectors (hereinafter referred to as “autoinjec-
tors”) are well known in the medical and veterinary indus-
tries and enable the automatic injection of a desired dose of
medicament to animal or human subjects. Autoinjectors are
thought to exhibit several advantages relative to simple
hypodermic syringes. For instance, because autoinjectors
may be designed to automatically and reliably deliver a
desired dose of medicament on demand, they facilitate
quick, convenient, and accurate delivery of medicaments. In
particular, autoinjectors are well suited for use by human
subjects who must self-administer therapeutic substances.

In order to facilitate storage and delivery of medicament,
autoinjectors including a needled 1njection mechanism gen-
erally include a syringe terminating 1n a needle, such as a
hypodermic needle. If desired, the syringe included in an
autoinjector may be provided within a syringe cartridge that
1s permanently or removably mounted to the autoinjector.
For example, BD Pharmaceutical Systems of Franklin
Lakes, N.J., manufactures the BD™ Auto-Injector, which
utilizes a syringe cartridge that 1s removably mounted to the
autoimnjector and includes a pre-loaded syringe. Providing
the syringe of an autoinjector within a syringe cartridge
provides several potential advantages. For example, where
the autoinjector 1s designed or manufactured as a single use
device, providing the syringe within a syringe cartridge may
case manufacture of the autoinjector. In addition, where the
autoinjector 1s designed as a multiple use device, providing
the syringe of the injector within a cartridge that can be
mounted and removed from the device allows a single
injector body to be used to carry out multiple 1njections, to
deliver different doses of medicament, or to deliver a range
of different medicaments.

However, the syringe cartridges generally known 1n the
art, including the cartridge used 1in the BD™ Auto-Injector,
are not without shortcomings. For instance, state of the art
syringe cartridges are typically designed for use with auto-
injectors that generate injection forces ranging between
about 3 1bs. to 5 Ibs. Consequently, state of the art syringe
cartridges are typically not suited for use with autoinjectors
designed to exert mjection forces of suflicient magnitude to
deliver viscous medicaments, which may require 1njection
forces exceeding 100 Ibs. or more. Moreover, where state of
the art syringe cartridges include a mechanism biasing the
syringe 1n a retracted position, the syringe cartridges are
typically designed such that the autoinjector must include a
plunger having a length equal to or greater than the stroke of
the syringe within the syringe cartridge combined with the
stroke of the piston within the syringe. Such a requirement
adds unnecessary length to the plunger and to the autoin-
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2

jector itself. Therefore, 1t would be an improvement 1n the
art to provide a syringe cartridge that 1s not only suitable for
use with autoinjectors capable of delivering viscous medi-
caments, but 1s also designed to facilitate the fabrication of
a more compact autoinjector.

SUMMARY OF THE INVENTION

The present invention provides a syringe cartridge that 1s
suiliciently robust to be used 1n autoinjectors that generate
injection forces sufficient to deliver viscous medicaments.
The syringe cartridge of the present invention includes a
syringe, a bias mechanism, and a casing. The casing of the
syringe cartridge of the present invention includes a col-
lapsible portion and a fixed portion. Advantageously, the
collapsible portion of the casing collapses within the fixed
portion of the casing as the syringe i1s driven through its
stroke within the syringe cartridge. As the collapsible por-
tion collapses within the fixed portion, the length of the
syringe cartridge 1s effectively reduced, which, 1in turn,
allows the use of a shorter plunger and thereby facilitates the
construction of a more compact autoinjector.

The syringe cartridge of the present mmvention may also
include an adjustable tip. Where included, the adjustable tip
engages the distal end of the casing of the syringe cartridge
in any manner that permits the adjustable tip to be advanced
or retracted relative to the distal end of the casing. Providing
the syringe cartridge with an adjustable tip allows the user
to easily adjust the 1njection depth for the desired applica-
tion.

In order to minimize accidental needle stick injuries,
particularly when the syringe cartridge 1s not mounted to the
body of an autoinjector, the syringe cartridge of the present
invention may also be designed to include one or more
safety mechanisms. For instance, the bias mechanism of the
syringe cartridge may be designed to maintain the syringe in
a retracted position within the syringe cartridge, unless an
insertion force or injection force 1s applied to the syringe or
to the casing. Even further, the syringe cartridge may be
designed to include a locking mechanism that works to
prevent compression of the syringe cartridge when the
syringe cartridge 1s not mounted to an autoinjector. Such a
locking mechanism may be provided 1n conjunction with an
interlock mechanism, which works to prevent accidental
locking or unlocking of the locking mechanism. The inter-
lock mechanism may also serve to prevent accidental
removal or expulsion of the syringe cartridge from within
the body of an autoinjector once the syringe cartridge is
properly mounted. Where included 1n the syringe cartridge
of the present invention, the locking mechanism and inter-
lock mechanism are preferably actuated as the syringe
cartridge 1s mounted or removed from the body of an
autoinjector.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1llustrates a first syringe cartridge of the present
invention.

FIG. 2 and FIG. 3 provide cross sectional views of the
syringe cartridge illustrated 1n FIG. 1.

FIG. 4 1llustrates an exemplary autoinjector incorporating,
a syringe cartridge of the present invention.

FIGS. 5 and FIG. 6 illustrate a second syringe cartridge
according to the present 1nvention.

FIG. 7 and FIG. 8 provide cross sectional views of the
syringe cartridge illustrated 1in FIG. 5 and FIG. 6.
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FIG. 9 and FIG. 10 provide exploded views of the second
syringe cartridge illustrated in FIG. 5 through FIG. 8.

FIGS. 11 and 12 illustrate the syringe cartridge illustrated
in FIG. 9 through FIG. 10 positioned within a sleeve
including a locking ring and a guide ring.

FIG. 13 through 16 1illustrate a sleeve including a guide
ring and a locking ring that may be provided within an

automnjector to facilitate mounting and removal of the
syringe cartridge illustrated 1n FIG. 5 through FIG. 10.

DETAILED DESCRIPTION OF THE
INVENTION

The syringe cartridge 100 of the present invention
includes a syringe 200, a bias mechanism 300, and a casing
400. Where desired, the syringe cartridge 100 of the present
invention may further include an adjustable tip 500.

The syringe 200 included 1n the syringe cartridge 100 of
the present invention includes a barrel 210, a needle 220, and
a piston 230. The syringe 200 may further include a load
transfer ring 240 at the distal end 218 of the barrel 210.
Where included, the load transter ring 240 may be con-
structed of any suitable material, such as a natural or
synthetic rubber or polymer material or a metal or metal
alloy. The load transfer ring 240 may serve to absorb or
dissipate shock as the syringe 200 1s driven to the end of its
stroke within the syringe cartridge 100. Alternatively, the
load transfer ring 240 may simply serve to transfer at least
a portion of the load exerted on the barrel 210 of the syringe
200 to the casing 400 of the syringe cartridge.

The barrel 210 of the syringe 200 includes flange 212 at
its proximal end 214. The flange 214 {facilitates proper
placement of the syringe 200 within the syringe cartridge
100. Also at the proximal end 214 of the barrel 210, the
syringe 200 may include a seat 216. The seat 216 allows the
syringe 200 to be securely mounted to the syringe cartridge
100.

The barrel 210 of the syringe 200 may be constructed of
any suitable material, such as a suitable glass, composite,
metal, or polymer material. Where the syringe cartridge 100
1s to be used to deliver viscous medicaments, 1t 1s preferred
that the barrel 210 be constructed using a metal or polymer
material having suflicient strength to withstand the higher
injection forces necessary to deliver viscous medicaments.
For example, where the syringe cartridge 100 1s to be used
to deliver viscous medicaments, the barrel 210 may be
constructed using liquid crystal polymer (LCP), PEEK poly-
mer, or stainless steel, such as 304 stainless steel or 316
stainless steel. Moreover, the material used to fabricate the
barrel 210 of the syringe 200 should be compatible with the
medicament to be loaded within the barrel 210. LCP, PEEK
polymer, glass, and stainless steel, such as 304 stainless steel
or 316 stainless steel, are exemplary materials that are
compatible with a wide range of medicament formulations.

The barrel 210 of the syringe 200 1s preferably sized and
shaped to ease delivery of the chosen medicament. The
barrel 210 may be constructed 1n any desired size, including
standard sizes, but where the syringe cartridge 100 1s used
to deliver a viscous medicament, the barrel 210 1s preferably
sized such that the mnner diameter of the barrel 210 approxi-
mates the gauge of the needle 220 to the extent possible.
This 1s because, according the Hagen-Poiseuille law, the
injection force required to drive a medicament from the
barrel 210 through the needle 220 increases exponentially as
the mner diameter of the barrel 210 increases away from the
mner diameter of the needle 220. Of course, the benefits of
approximating the inner diameter of the barrel 210 to the
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4

inner diameter of the needle 220 must be balanced against
other design factors, such as the desired size of the syringe
200 and the volume of medicament to be delivered. In
addition, as shown 1n the figures, the nose 222 of the barrel
210 may be shortened 1n order to reduce the force required
to deliver the chosen medicament. As the nose 222 1is
shortened, the length of the needle 220 required to achieve
a desired imjection depth 1s also reduced, which, in turn,
reduces the force required to deliver the medicament from
the barrel 210 through the needle 220.

The needle 220 included 1n the syringe 200 of the syringe
cartridge 100 of the present invention may be any needle
suitable for the delivery of a desired medicament. For
example, the needle 220 may be a hypodermic needle of
suilicient length to achieve the subcutaneous, intramuscular,
or 1ntra-articular injection of a desired medicament. Of
course, the needle 220 may be of any desired length or
gauge.

The casing 400 of the injection cartridge 100 of the
present invention includes a collapsible portion 430 and a
fixed portion 460. The collapsible portion 430 of the casing
400 1s s1zed such that 1t can be displaced into and out of the
fixed portion 460 of the casing 400. To ease positioning of
the collapsible portion 430 within the fixed portion 460 of
the casing 400, the collapsible portion may be provided with
onc or more compression grooves 436. The collapsible
portion 430 also includes a mechanism that works to ensure
that the collapsible portion 430 1s not entirely displaced from
the fixed portion 460 once the collapsible portion 430 is
positioned within the fixed portion 460. For example, the
distal end 432 of the collapsible portion 430 may include a
first lip 434 that engages a second lip 464 formed at the
proximal end 462 of the fixed portion 460 as the collapsible
portion 430 extends out of the fixed portion 460.

The proximal end 436 of the collapsible portion 430
includes an orifice 438 sized to permit positioning of the
syringe 200 within the syringe cartridge 100. As the syringe
200 1s positioned through the orifice 438, the proximal end
436 of the collapsible portion 430 engages the scat 216
included 1 the barrel 210 of the syringe 200, thereby
providing a snap-fit connection between the syringe 200 and
the casing 400. To ease positioning of the syringe 200 within
the collapsible portion 430 of the casing 400, the orifice 438
may 1nclude one or more expansion groves 440, which allow
the orifice 438 expand as the syringe 200 1s being positioned
through the orifice 438. The orifice 438 1s also sized to
engage the flange 212 formed at the proximal end 214 of the
barrel 210 of the syringe 200 as the syringe 200 1s positioned
through the orifice 438. Thus, as the syringe 200 1s advanced
or retracted within the syringe cartridge 100, the collapsible

portion 430 of the casing 400 collapses within or extends out
of the fixed portion 460 of the casing 400. FIG. 1, FIG. 2,

and FIG. 4 through FIG. 12 illustrate the syringe 200 1n a
retracted position, while FIG. 3 1llustrates the syringe 200 1n
an advanced position.

In the embodiments 1llustrated herein, the bias mechanism
300 of the syringe cartridge 100 of the present invention
includes a coil spring 302. The coil spring 302 maintains the
collapsible portion 430 1n a normally extended position,
which corresponds to the retracted position of the syringe
200. Instead of a coil spring 302, however, the bias mecha-
nism 300 of the syringe cartridge 100 of the present inven-
tion may include any other suitable biasing member, such as
a solid or foamed rubber or polymer bumper, or a fluid filled,
resilient bladder. The spring rate or force required to com-
press the bias mechanism 300 may be varied, as desired,
provided that such spring rate or force 1s at least sufficient to
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bias the syringe 200 1n a retracted position, until an insertion
or 1njection force 1s applied to the syringe 200. Once an
insertion or injection force terminates, however, the bias
mechanism 300 automatically retracts the syringe 200 back
within the casing 400.

So that the syringe cartridge 100 of the present invention
can be mounted within a autoinjector, the fixed portion 460
of the casing 400 of the syringe cartridge 100 1s provided
with a mounting mechanism. For example, the fixed portion
460 of the casing 400 may include a first threaded area that
1s complimentary to a second threaded area provided within
the body of the autoinjector (shown in FIG. 1 through FIG.
4). Alternatively, the fixed portion 460 of the casing 400 of
the syringe cartridge 100 may include one or more locking
tabs (shown in FIG. 5 through FIG. 7 and FIG. 9 through
FIG. 11) complimentary to a locking ring formed within the
body of the autoinjector or within an adapter that may be
mounted within the autoinjector. Though the figures pro-
vided herein show syringe cartridges 100 including one of
two specilic mounting mechanisms, the syringe cartridge
100 of the present invention may incorporate any other
suitable mounting mechanism.

FIG. 1 through FIG. 4 illustrate a first embodiment of the
syringe cartridge 100 of the present invention. Though the
first embodiment of the syringe cartridge 100 of the present
invention may be used i1n conjunction with a multi-use
injection device, the syringe cartridge 100 of the first
embodiment 1s particularly suited for use with a single-use
or disposable 1njection device.

As 1s easily appreciated in FIG. 1 through FIG. 4, the first
embodiment of the syringe cartridge 100 of the present
invention 1s designed to be threaded into the body 12 of an
autoinjector 10. The fixed portion 460 of the casing 400 of
the syringe cartridge of the first embodiment includes a first
threaded area 466 that 1s complimentary to a second
threaded area 468 provided within the body 12 of the
autoinjector 10. The first and second threaded arcas 466, 468
enable quick and easy mounting of the syringe cartridge to
the body 12 of the automjector 10, while providing a robust
mounting mechanism capable of withstanding even the large
injection forces that may be required for the delivery of
viscous medicaments.

The syringe cartridge 100 of the first embodiment also
includes an adjustable tip 500. The adjustable tip S00 of the
first embodiment 1ncludes a first threaded area 502 that 1s
complimentary to a second threaded area 504 formed on the
distal end 470 of the fixed portion 460 of the casing 400. The
first and second complimentary threaded areas 502, 504
allow the adjustable tip 500 to be advanced or retracted
relative to the distal end 470 of the casing 400, thereby
allowing the user to adjust the penetration depth of the
needle 220. The first and second threaded areas 502, 504
preferably provide a threading mechanism that 1s threaded in
the opposite direction as the threading mechanism utilized to
mount the syringe cartridge 100 of the first embodiment to
the body 12 of an autoinjector 10. For example, where the
syringe cartridge 100 1s mounted to the body 12 of an
automnjector 10 using a “right handed” threading mecha-
nism, the first and second threaded areas 502, 504 formed in
the adjustable tip 500 and the distal end 470 of the casing
400 preferably form a “left handed” threading mechanism.
Though FIG. 1 through FIG. 4 1llustrate an adjustable tip 500
that engages the distal end 470 of the fixed portion 460 of the
casing 400 via a threading mechanism, the adjustable tip 500
may engage the distal end 470 using any other suitable
mechanism, such as a ratchet-fit mechanism or snap-it
mechanism, that allows the adjustable tip 500 to be
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advanced or retracted relative to the distal end 470 of the
fixed portion 460 of the casing 400.

FIG. 4 1llustrates a pneumatic autoinjector 10 having a
syringe cartridge 100 according to the first embodiment
mounted thereto. As can be appreciated by reference to FIG.
4, the autoinjector 10 includes a dual stage driving mecha-
nism that sequentially exerts an insertion force and an
injection force against the syringe 200 included in the
syringe cartridge 100. The insertion and injection forces
generated by the driving mechanism of the autoinjector 10
are transmitted to the piston 230 of the syringe 200 via a
plunger 13 formed at the distal end 14 of a two-stage piston
16 included 1n the driving mechanism of the autoinjector 10.
Upon exertion of the an insertion force, the syringe 200 1s
driven against the bias mechanism 300 to an advanced
position within the syringe cartridge 100, causing the col-
lapsible portion 430 of the casing 400 to collapse within the
fixed portion 460 of the casing 400. Because the collapsible
portion 430 of the casing 400 i1s driven within the fixed
portion 460 of the casing 400 as the syringe 200 1s advanced
within the syringe cartridge 100, the plunger 13 formed at
the distal end 14 of the two-stage piston 16 need only be long
enough to drive the piston 230 of the syringe 200 through its
stroke within the syringe barrel 210. In contrast, however, it
the syringe cartridge 100 did not include a collapsible
casing, the plunger 13 would need to have a length equal to
or greater than the stroke of the syringe 200 within the
syringe cartridge 100 combined with the stroke of the piston
230 within the syringe barrel 210 1n order for the autoin-
jector 10 to effect both insertion of the needle 220 within a
subject and 1njection of the medicament contained within the
syringe 200.

A second embodiment of the syringe cartridge 100 of the
present invention 1s illustrated i FIG. § through FIG. 12.
Though the syringe cartridge 100 of the second embodiment
may be used 1n conjunction with a single-use or disposable
injection device, the second embodiment of the syringe
cartridge 100 of the present invention 1s particularly suited
for use with a multiple-use injection device.

The second embodiment of the syringe cartridge 100 of
the present mnvention 1s mounted to the body of an imjector
via one or more locking tabs 474. The locking tabs 474
engage a locking ring 602 that may be integrated into the
body of the autoinjector (not shown) or provided as part of
a sleeve 600 to be positioned within the body of an auto-
injector (shown in FIG. 11 through FIG. 15). Though it is not
illustrated herein, i1t 1s presently preferred to form the
locking ring 602 as an integral part of the body of the
autoinjector to which the syringe cartridge 100 1s to be
mounted. Such a design not only simplifies the design of the
autoinjector, but also serves to reduce the diameter of the
autoinjector.

As 15 easily seen 1n FIG. 13 and FIG. 14, the locking ring
602 1ncludes one or more passages 604 and one or more
locking members 606, which include a vertical stop 608. In
order to mount a syringe cartridge 100 according to the
second embodiment using the locking ring 602, the syringe
cartridge 100 advanced through the locking ring 602 until
the locking tabs 474 of the syringe cartridge 100 pass within
or through the one or more passages 604 of the locking ring
and are positioned to engage the one or more locking
members 606 of the locking ring 602. To case proper
positioning of the syringe cartridge 100, the autoinjector to
which the syringe cartridge 100 1s to be mounted may be
designed such that the syringe cartridge 100 abuts a
mechanical stop when the locking tabs 474 are properly
positioned to engage the locking members of the locking
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ring 602. Such a mechanical stop may be provided, for
example, by the plunger of the autoinjector. Once the
syringe cartridge 1s properly positioned relative to the lock-
ing ring 602, a torque 1s applied to the syringe cartridge 100
until the locking tabs 474 of the syringe cartridge 100
engage the one or more locking members 606 and reach the
vertical stops 608. FIG. 11 provides a cross sectional view
of a syringe cartridge 100 according to the second embodi-

ment mounted within a sleeve 600, wherein the locking tabs
474 of the syringe cartridge 100 have engaged the locking
members 606 of the locking ring 602.

The second embodiment of the syringe cartridge 100 of
the present invention includes a locking mechanism 700,
which serves to minimize accidental compression of the
syringe cartridge 100 when the syringe cartridge 100 1s not
mounted to an mjector. As shown 1n FIG. 5 through FIG. 12,
the locking mechanism may include one or more ears 702
extending away from the outer surface 442 of the collapsible
portion 430 of the casimng 400. When the syringe cartridge
100 1s placed 1n a locked position, the one or more ears 702
cannot pass through the proximal end 462 fixed portion 460
of the casing 400, thereby preventing the collapsible portion
430 from being compressed within the fixed portion 460. In
an unlocked position, the one or more ears 702 are aligned
with one or more passages 704 formed 1n the proximal end
462 of the fixed portion 460 of the casing 400. The one or
more passages 704 allow the one or more ears 702 to pass
through the proximal end 462 of the fixed portion 460 of the
casing 400 and thereby allow the collapsible portion 430 to
be compressed within the fixed portion 460. Preferably, the
syringe cartridge 100 and the injector to which the syringe
cartridge 100 1s to be mounted are designed such that the
syringe cartridge 1s placed in the unlocked position when
mounted to the injector but returned to the locked position
when removed from the injector.

To provide actuation of the locking mechanism 700 upon
mounting and removing of a syringe cartridge 100 according
to the second embodiment to an autoinjector, the autoinjec-
tor may include a guide ring 610. Like the locking ring 602,
the guide ring 610 may be integrated into the body of an
autoinjector (not shown) or included in a sleeve 600 that is
to be positioned within the body of an autoinjector, as is
shown in FIG. 11 through FIG. 15. Though it 1s not 1llus-
trated herein, 1t 1s presently preferred to form the guide ring
610 as an integral part of the body of the autoinjector to
which the syringe cartridge 100 1s to be mounted. Such a
design not only simplifies the design of the autoinjector, but
also serves to reduce the diameter of the body of the
autoinjector.

As can be seen 1n the figures, the guide ring 610 includes
one or more guide slots 612 that are sized to receive the one
or more ears 702 of the locking mechanism. As a syringe
cartridge 100 1s advanced through the locking ring 602, the
cars 702 of the locking mechanism are positioned within the
one or more guide slots 612. Once the ears 702 of the
locking mechanism 700 are positioned within the one or
more guide slots 612 and the syringe cartridge 100 1is
properly positioned within the locking ring 602, a torque 1s
applied to engage the locking members 606 of the locking
ring 602 with the locking tabs 474 of the casing 400.
Because the guide ring 610 1s fixed 1n position and the ears
702 of the locking mechanism are held in place by the guide
slots 612, application of the torque necessary to engage the
locking members 606 with the locking tabs 474 causes the
fixed portion 460 of the casing 400 to rotate relative to the
collapsible portion 430 of the casing 400.
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The guide ring 610 1s positioned relative to the locking
ring 602 such that only a locked syringe cartridge 100 can
be advanced through or withdrawn from the locking ring
602. When a locked syringe cartridge 100 according to the
second embodiment 1s mounted to an autoinjector using the
oguide ring 610 and locking ring 602 described herein, the
rotation of the collapsible portion 430 relative to the fixed
portion 460 aligns the one or more ears 702 of the locking

mechanism 700 with the one or more passageways 704 of
the locking mechanism 700. Because of the vertical stops
608 provided in the locking ring 602, once a syringe
cartridge 100 1s mounted to an autoinjector including a
locking ring 602 and guide ring 610, an opposite torque must
be applied to remove the syringe cartridge 100 from the
locking ring 602. As this opposite torque 1s applied, the
collapsible portion 430 of the casing rotates again relative to
the fixed portion 460 of the casing 400, and such rotation
brings the ears 702 and passageways 704 of the locking
mechanism 700 out of alignment. Therefore, where an
autoinjector 1s provided with a locking ring 602 and guide
ring 610 as illustrated in FIG. 11 through FIG. 15, the
autoinjector 1s easily configured so that the act of mounting,
a syringe cartridge 100 according to the second embodiment
inherently moves the locking mechanism 700 from a locked
to an unlocked position and the act of removing a syringe
cartridge 100 according to the second embodiment inher-
ently moves the locking mechanism 700 from an unlocked
to a locked position.

Where desired, the second embodiment may be further
provided with an interlock mechanism 800. An interlock
mechanism 800 may serve not only to minimize accidental
actuation of the locking mechanism 700, but may also serve
to minimize the possibility of accidental removal or expul-
sion of a syringe cartridge 100 from an autoinjector 100 once
the syringe cartridge 100 1s mounted thereto. FIG. 5, FIG. 6,
FIG, 9, and FIG. 10 best illustrate an interlock mechanism
800 that may be included 1n the syringe cartridge 100 of the
present 1nvention.

The interlock mechanism 800 shown 1n FIG. 5, FIG. 6,
FIG, 9, and FIG. 10 utilizes the bias force exerted by the bias
mechanism 300 and includes one or more 1nterlock tabs 802
together with one or more first interlock spaces 804 and one
or more second interlock spaces 806. The interlock tabs 802
are formed on the first lip 434 of the collapsible portion 430
of the casing 400, and the first and second interlock spaces
804, 806 arc formed in the second lip 464 of the fixed
portion 460 of the casing 400. In the embodiment illustrated
in FIG. 5, FIG. 6, FIG, 9, and FIG. 10, the passageways 704
formed at the proximal end 462 of the fixed portion 460 of
the casing 400 also serve as the first interlock spaces 804 of
the interlock mechanism 800.

FIGS. § and 6 1illustrate the interlock tabs 802 of the
interlock mechanism 800 positioned within the {first inter-
lock spaces 804. As 1s easily appreciated from the figures,
when the interlock tabs are positioned within the first
interlock spaces 804, the locking mechanism 700 of the
syringe cartridge 100 1s 1n a locked position. The bias force
exerted by the bias mechanism 300 maintains the interlock
tabs 802 within the first interlock spaces 804 until a torque
1s applied together with a compressive force suilicient to
overcome the bias force exerted by the bias mechanism 300.
Therefore, the interlock mechanism 800 serves to lock the
locking mechanism 700 of the syringe cartridge 100 1n a
locked position until both a torque and a compressive force
sufficient to overcome the bias mechanism 300 are simul-
tancously applied.
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Once the appropriate combination of torque and compres-
sive force 1s applied, the 1nterlock tabs 802 may be displaced
from the first interlock spaces 804, and the collapsible
portion 430 of the casing 400 may be rotated such that the
locking mechanism 700 1s placed 1n an unlocked position.
As the collapsible portion 430 is rotated and the interlock
tabs 802 reach the second interlock spaces 806, the bias
force exerted by the bias mechanism 300 causes the inter-
lock tabs 802 to engage the second interlock spaces 806. As
can be seen 1n FIG. 5 and FIG. 6, when the interlock tabs 802
are positioned within the second interlock spaces 806, the
locking mechanism 700 1s placed 1n an unlocked position
(i.e., the ears 702 and passageways 704 of the locking
mechanism 700 are aligned). Once the interlock tabs 802 are
positioned within the second interlock spaces 806, the bias
force exerted by the bias mechanism 300 serves to maintain
the mterlock tabs 802 within the second interlock spaces 806
until an appropriate combination of torque and compressive
force 1s again applied. Therefore, the interlock mechanism
800 may not only serve to retain the locking mechanism 700
of the syringe cartridge 100 1n a locked position, but the
interlock mechanism 800 may also be designed to retain the
locking mechanism 700 of the syringe cartridge 100 1n an
unlocked position once such position 1s attained.

Advantageously, the mterlock mechanism 800 illustrated
in FIG. 5, FIG. 6, FIG, 9, and FIG. 10 1s easily actuated by
mounting and removing the syringe cartridge 100 according
to the second embodiment to and from an autoinjector
including a locking ring 602 and a guide ring 610, as
described herein. As the syringe cartridge 100 1s mounted to
an autoinjector 1including a locking ring 602 and guide ring
610, the syringe cartridge 100 1s advanced through the
locking ring 602 and into the guide ring 610 until the syringe
cartridge 100 abuts a mechanical stop. Again, the mechani-
cal stop may be provided, for example, by the plunger of the
autoinjector. Once the mechanical stop i1s reached a com-
pressive force sufficient to overcome the bias mechanism
300 and a first torque are simultaneously applied to the
syringe cartridge 100, causing the interlock tabs 802 to be
displaced from the first interlock spaces 804. Such action
allows the fixed portion 460 of the casing 400 to be rotated
relative to the collapsible portion 430 of the casing 400 so
that the locking tabs 474 of the casing 400 may engage the
locking members 606 of the locking ring 602. As the fixed
portion 460 of the casing 1s rotated and the locking tabs 474
reach the vertical stops 608 of the locking members 606, the
interlock tabs 802 engage the second interlock spaces 806,
and the bias force exerted by the bias mechanism 300
maintains the interlock tabs 802 within the second interlock
spaces 806. Therefore, once the syringe cartridge 100 is
properly mounted within an autoinjector, the interlock
mechanism 800 retains the locking mechanism 700 of the
syringe cartridge 100 1n an unlocked position. Moreover,
because the mechanical stop created by the interlock tabs
802 positioned within the second interlock spaces 806
prevents rotation of the fixed portion 460 of the casing 400
relative to the collapsible portion 430 of the casing 400, the
interlock mechanism 800 also serves to prevent accidental
removal or expulsion of a syringe cartridge 100 properly
mounted to an autoinjector.

In order to remove a syringe cartridge 100 including an
interlock mechanism 800 from an autoinjector mcluding a
locking ring 602 and a guide ring 610, the interlock mecha-
nism 800 must be actuated to allow rotation of the fixed
portion 460 of the casing 400 relative to the collapsible
portion 430 of the casing 400. Actuation of the interlock
mechanism 800 1s simply carried out through the simulta-
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neous application of a compressive force suilicient to over-
come the bias mechanism 300 and a second torque (carried
out 1n the direction opposite the first torque) such that the
interlock tabs 802 are displaced from the second interlock
spaces 806. Once the interlock tabs 802 are displaced from
the second 1terlock spaces 806, the fixed portion 460 of the
casing may be rotated relative to the collapsible portion 430.
As the fixed portion 460 1s rotated to disengage the locking
tabs 474 of the casing 400 from the locking members 606 of
the locking ring 602, the interlock tabs 802 approach and
engage the first interlock spaces 804, which locks the
locking mechanism 700 of the syringe cartridge 100 1n a
locked position as the syringe cartridge 100 1s removed from
the autoinjector.

The syringe cartridge 100 according to the second
embodiment also includes an adjustable tip 500. Like the
adjustable tip 500 of the first embodiment, the adjustable tip
500 of the syringe cartridge 100 of the second embodiment
may engage the distal end 470 of the casing 400 using any
mechanism that allows the adjustable to be advanced or
retracted along the distal end 470 of the casing 400. For
instance, the adjustable tip may 500 may engage the distal
end 470 of the casmng using a ratchet-fit mechanism, a
snap-{it mechanism, or a threading mechanism.

The adjustable tip 500 illustrated 1in FIG. 5 through FIG.
12 utilizes a threading mechanism to engage the distal end
470 of the casing 400. The threading mechanism includes
onc or more threading pins 506 formed on the interior
surface 508 of the adjustable tip 500 and one or more threads
510 formed in the distal end 470 of the casing 400. The
threading pins 506 are positioned on the adjustable tip such
that, upon the application of a torque to the adjustable tip
500, the threading pins 506 are guided within the one or
more threads 510 and the adjustable tip 500 1s either
advanced or retracted relative to the distal end 470 of the
casing 400. Where the syringe cartridge of the second
embodiment 1s mounted to an autoinjector using a right-
handed torque, the adjustable tip 500 1s preferably threaded
onto the distal end 470 of the casing 400 using a left-handed
torque.

Where the syringe cartridge 100 of the present imnvention
includes an adjustable tip S00 having a threading mechanism
including one or more threading pins 506 and one or more
threads 510, each of the threads 510 may terminate 1n a
locking area 512 including a locking pin 514, as 1s shown 1n
FIG. 7 through FIG. 10. As the adjustable tip 500 1s fully
retracted and the threading pins 506 reach the terminus of
the corresponding thread 510, the threading pins 506 maybe
locked 1nto the locking areca 512 by applying a force to the
adjustable tip 500 that causes the threading pins 506 to be
displaced over the locking pins 514 and into a locked
position within the locking areas 512. To release the thread-
ing pins 506 from the locking arcas 512, the adjustable tip
500 1s pulled, forcing the threading pins 506 back over the
locking pins 514 and into an unlocked position within their
corresponding threads 510. Locking the threading pins 506
within the locking arecas 512 {facilitates mounting and
removal of the syringe cartridge 100 of the present invention
to an autoinjector without advancing or retracting the adjust-
able tip 500 relative to the distal end 470 of the casing 400.

Where the syringe cartridge 100 of the present invention
includes an adjustable tip 500, the adjustable tip 500 or the
distal end 470 of the casing 400 may be provided with any
suitable 1ndicator or series of indicators that allow the user
to select a desired injection depth. For example, as 1s shown
in FIG. 5, FIG. 6, and FIG. 9 through FIG. 12, the adjustable

tip may be provided with one or more windows 520 that
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allow a user to observe one or more injection depth 1ndica-
tors, such as numbers, letters, words, colors, icons or any
other indicator that may be used to indicate one or more
injection depths, provided on the distal end 470 of the casing
400. Alternatively, the adjustable tip 500 may be made of a
fransparent or translucent material that allows a user to
observe one or more 1njection depth indicators provided on
the distal end 470 of the casing 400. Further still, the distal
end 470 of the casing 400 may include one or more 1njection
depth indicators that are observable only as the adjustable tip
500 1s advanced to a position or positions corresponding to
the 1ndicated 1njection depth.

The various components of the syringe cartridge 100 may
be constructed using any suitable material. For instance, one
or more components of the syringe cartridge 100 of the
present invention may be fabricated using a suitable glass,
composite, metal, or polymer material. Where 1t 1s antici-
pated that the syringe cartridge 100 of the present invention
will be used for the 1njection of a viscous medicament, the
casing 400 of the syringe cartridge 100 will generally be
constructed using a metal, composite, or polymer material,
such as LCP, PEEK polymer, or Delryn polymer, that is
capable of withstanding the stresses produced as the
required 1njection force 1s applied.

Advantageously, the syringe cartridge of the present
invention may be used 1n any injection device, which utilizes
a plunger to drive medicament through a needled 1mjection
mechanism. Though only a pneumatic autoinjector 1s 1llus-
trated herein, those of skill 1n the art will readily appreciate
that the syringe cartridge of the present mnvention 1s suited
for use 1n conjunction with an autoinjector including any
desired driving mechanism. For example, the syringe car-
tridge of the present invention may be used with an auto-
injector including a spring-loaded driving mechanism, an
clectromechanical driving mechanism, or even a driving
mechanism including a chemical engine. Moreover, though
the figures herein illustrate an embodiment of the syringe
cartridge according to the present invention mounted to an
autoinjector including a dual stage driving mechanism (i.e.,
the driving mechanism exerts an insertion force and an
injection force), those of skill in the art will appreciate that
the syringe cartridge of the present invention i1s equally
useful 1 conjunction with autoinjectors including single
stage driving mechanisms (i.e., driving mechanisms capable
of generating only an injection force).

What 1s claimed 1s:
1. A syringe cartridge comprising:
a syringe with an associated needle; and

a casing exhibiting a first length that includes a fixed
portion and a collapsible portion, wherein the syringe 1s
positioned through the collapsible portion of the casing,
and the syringe, the fixed portion of the casing and the
collapsible portion of the casing are configured such
that, upon application of a force to the syringe, the
collapsible portion of the casing 1s motivated into the
fixed portion of the casing and the first length of the
casing 1s reducible to the length of the fixed portion.

2. The syringe cartridge of claim 1, further comprising a
bias member.

3. The syringe cartridge of claim 2, wherein the bias
member biases the collapsible portion of the casing 1n a
normally extended position relative to the fixed portion of
the casing such that the needle associated with the syringe 1s
normally retracted within the fixed portion of the casing.
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4. The syringe cartridge of claim 2, wherein the bias
member 15 selected from a group consisting of a spring, a
fluid filled bladder, and a natural or synthetic rubber or
polymer material.
5. The syringe cartridge of claim 1, wherein the casing
further comprises a mounting mechanism configured to
allow the syringe cartridge to be removably mounted to an
injection device.
6. The syringe cartridge of claim 1, wherein the casing
further comprises a first set of threads complimentary to a
second set of threads included 1n an 1njection device.
7. The syringe cartridge of claim 6, wherein the first and
second sets of complimentary threads are configured to
allow the syringe cartridge to be removably mounted within
the 1njection device.
8. The syringe cartridge of claim 1, wherein the casing,
further comprises one or more locking tabs that are com-
plimentary to a locking ring included 1n an 1njection device.
9. The syringe cartridge of claim 8, wherein the one or
more locking tabs and the complimentary locking ring are
configured to allow the syringe cartridge to be removably
mounted within the 1njection device.
10. The syringe cartridge of claim 1, wherein the fixed
portion of the casing further comprises an adjustable tip.
11. The syringe cartridge of claim 1, further comprising a
mechanism configured to lock the collapsible portion of the
casing relative to the fixed portion of the casing such that
movement of the collapsible portion of the casing within the
fixed portion of the casing 1s prevented.
12. The syringe cartridge of claim 1, further comprising:
a locking mechanism configured to transition between a
locked position, wherein movement of the collapsible
portion of the casing within the fixed portion of the
casing 1s prevented, and an unlocked position, wherein
movement of the collapsible portion of the casing
within the fixed portion of the casing 1s permitted; and

an 1mnterlock mechanism configured to maintain the lock-
ing mechanism 1n the locked position as the locked
position 1s achieved or 1n the unlocked position as the
unlocked position 1s achieved.

13. The syringe cartridge of claim 1, further comprising:

a locking mechanism configured to transition between a

locked position, wherein movement of the collapsible
portion of the casing within the fixed portion of the
casing 1s prevented, and an unlocked position, wherein
movement of the collapsible portion of the casing
within the fixed portion of the casing i1s permitted;

an 1mnterlock mechanism configured to maintain the lock-

ing mechanism 1n the locked position as the locked
position 1s achieved or 1n the unlocked position as the
unlocked position 1s achieved; and

a mounting mechanism configured to allow the syringe

cartridge to be mounted to an 1njection device.

14. The syringe cartridge of claim 1, further comprising:

a locking mechanism configured to transition between a

locked position, wherein movement of the collapsible
portion of the casing within the fixed portion of the
casing 1s prevented, and an unlocked position, wherein
movement of the collapsible portion of the casing
within the fixed portion of the casing i1s permitted;

an 1mnterlock mechanism configured to maintain the lock-

ing mechanism 1n the locked position as the locked
position 1s achieved or 1n the unlocked position as the
unlocked position 1s achieved; and

a mounting mechanism by which the syringe cartridge can

be mounted to an injection device, the mounting
mechanism being configured such that mounting of the
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syringe cartridge to the injection device facilitates
actuation of the interlock mechanism and transitions
the mterlocking mechanism from the locked position to
the unlocked position.

15. The syringe cartridge of claim 1, further comprising a
locking mechanism configured to transition between a
locked position, wherein movement of the collapsible por-
tion of the casing within the fixed portion of the casing is
prevented, and an unlocked position, wherein movement of
the collapsible portion of the casing within the fixed portion
of the casing i1s permitted.

16. The syringe cartridge of claim 15, wherein the locking
mechanism 1s configured such that the locking mechanism
can be transitioned between the locked and unlocked posi-
tions through rotational movement of the collapsible portion
of the casing relative to the fixed portion of the casing.

17. The syringe cartridge of claim 1, wherein the collaps-
ible portion of the casing includes one or more members
extending away from an outer surface of the collapsible
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portion, the fixed portion of the casing includes one or more
passages complimentary to the one or more members
included on the outer surface of the collapsible portion, and
the fixed and collapsible portions of the casing are config-
ured such that, when the one or more members included on
the outer surface of the collapsible portion are aligned with
the one or more passages complimentary to the one or more
members, the collapsible portion of the casing can be
motivated into the fixed portion of the casing.

18. The syringe cartridge of claim 17, wherein the col-
lapsible portion of the casing and the fixed portion of the
casing are configured such that, when the one or more
members included on the outer surface of the collapsible
portion are not aligned with the one or more passages
complimentary to the one or more members, the collapsible
portion of the casing can not be motivated into the fixed
portion of the casing.
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